During an evaluation of the Accuprobe kit for the detection of Listeria monocytogenes, some of the enrichment media used were found to interfere with the test. Microscopic examination during the lysis step of the test revealed that media containing high salt greatly reduced or prevented cell lysis. This prevented the probe from binding to the cellular RNA, resulting in false-negative results.
During an evaluation of the Accuprobe kit for the detection of Listeria monocytogenes, some of the enrichment media used were found to interfere with the test. Microscopic examination during the lysis step of the test revealed that media containing high salt greatly reduced or prevented cell lysis. This prevented the probe from binding to the cellular RNA, resulting in false-negative results.
The Accuprobe kit for the detection and confirmation of Listeria monocytogenes enables the detection from culture in 45
min. An overnight culture (50 ,ul) is added to a tube containing the lysis reagent. After the cells are lysed, a probe which has a chemiluminescence label is added. The probe hybridizes to rRNA specific to L. monocytogenes. The label on the unbound probe is destroyed during the hydrolysis step, and the bound probe is detected via a chemiluminescence reaction. The light emission is measured with a luminometer. Values greater than 1,500 PLU (PAL/AccuLDR light units) indicate a positive result (2) .
During an evaluation of the Accuprobe kit in this laboratory, it was found that when University of Vermont broth (UVM) and Fraser broth (FB) were used for sample enrichment, false-negative results occurred. This problem did not occur when tryptone soya broth (TSB) and Listeria enrichment broth (LEB) were used.
Since UVM and FB are more selective than the other broths, it was initially thought that cell numbers did not reach the required sensitivity levels for this kit. However Removing the broths by centrifugation and resuspending the cells in the lysis buffer provided with the kit allowed the tests to be conducted on cells propagated in both UVM and FB. Bobbitt and Betts (1) did not report any problems with the test, since they routinely concentrated cells by centrifugation, thus removing the broths and the inhibitory substances.
When a culture of L. monocytogenes in UVM (which had tested negative with the kit) was diluted 10-fold with sterile distilled water and then tested, the result was positive. Presumably, a component of the broth was being diluted below its threshold for inhibition. The reductions in signal were thus related to an inhibitory substance in the UVM medium which affected the test itself.
Components that were present in UVM and FB but either absent or at reduced levels in LEB and TSB were investigated as possible inhibitors of the test. These included esculin, acriflavine HCl, and salts (NaCl and Na2HPO4).
The effects of adding esculin and acriflavine HCl to TSB and LEB were investigated. Esculin and acriflavine HCl are present in UVM (at levels of 1.0 and 0.012 g/liter, respectively) and in FB (at 1.0 and 0.025 g/liter, respectively). Only acriflavine HCI is present in LEB (at 0.015 g/liter), and neither is present in TSB. Fifty-microliter portions of a culture (approximately 109 CFU/ml) of L. monocytogenes in TSB were added to 950 ,u of TSB, LEB, UVM, and FB. These were the controls for each of the broths to be investigated. At hibitory broths similar to (slightly higher than) those in the inhibitory broths. To investigate the effects of salt concentrations on the assay, NaCl (5 to 20 g/liter) and Na2HPO4 (0 to 12 g/liter) were added to TSB containing 50 ,ul of culture (109 CFU/ml). The effects of various concentrations of the two salts on the assay are indicated in Table 2 .
The addition of 20 g of NaCl and 12 g of Na2HPO4 per liter (consistent with levels in UVM) to TSB resulted in a reduction in signal of 85% and a negative result. This confirmed that the salt concentration had a major effect on the outcome of the test. The depression of response seems to be related to the total concentration of ions in the solution, as can be seen in Fig. 1 (data obtained from Table 2 ). Users of the Accuprobe kit should be aware that when they use media similar to TSB, solutions with concentrations of ions of greater than 0.5 M are quite likely to produce false-negative test results.
Microscopic investigation into the effect of salt during the lysis step was conducted. Cells in TSB and TSB containing salt (same level as UVM) were added to the tube provided with the kit. The tube that was supplied contained lyophilized lysing reagents. The lysis step was performed and the cells were viewed under a phase-contrast microscope to determine whether cell lysis had occurred.
Cultures in TSB and TSB plus salts were examined, and the cells in TSB were lysed; however, intact cells were present in TSB containing salt. These results suggest that high salt levels In conclusion, the salt concentrations in both UVM and FB were determined to be the major cause of false-negative results with the test. Microscopic examination of cells in the presence of high salt concentrations showed that the cells remained intact. This prevented the probe from hybridizing to the rRNA. Esculin and acriflavine HCl were also found to contribute to the reduction in signal, but this was insignificant compared with the salt effect. It is recommended that cultures in broths containing high salt levels (UVM and FB) be centrifuged and that the pellet be resuspended in the lysing reagent (which is supplied with the kit). This step will remove the salts as well as other possibly interfering substances. 
